T HE amount ot potassium in a soil extract can be easily and quickly determined with the flame photometers, but the question still remains, "What extract will remove from the'soil an amount of potassium which is representative of the soil's potassium productivity status?" Studies which were initiated to answer the question are reported in this paper.
T HE amount ot potassium in a soil extract can be easily and quickly determined with the flame photometers, but the question still remains, "What extract will remove from the'soil an amount of potassium which is representative of the soil's potassium productivity status?" Studies which were initiated to answer the question are reported in this paper.
It has been postulated that the water soluble potassium is in equilibrium with the exchangeable and the exchangeable in turn is in equilibrium with the nonexchangeable potassium. If this equilibrium were sufficiently rapid, then a measure of the exchangeable potassium should be a sound criterion for potassium fertilization practices. However, the results from field and greenhouse experiments show that the level of exchangeable potassium is decreased more rapidly in some soils than others by cropping; and that with a given level of exchangeable potassium, some soils will show greater crop response to potassium fertilization than other soils. This indicates that soils differ in the rate of release of nonexchangeable potassium. The rate of release or the amount of potassium which becomes available to crops from the nonexchangeable form has been termed the "potassium supplying power" of a soil. Variation in the potassium supplying power of soils has been noted by several investigators (2, 5, 6, 7, 8, 14, 15, 16) .
3 It is generally agreed that the best evaluation of a soil's potassium supplying power is the amount of nonexchangeable potassium that can be extracted by plants from a soil by continuous cropping.
While studies on the potassium supplying power of soils have shown wide discrepancies between this value and the exchangeable potassium, the latter has been, and still is, the standard basis for making fertilizer recommendations. These recommendations are usually conditioned by plant response to potassium fertilization on a particular soil type. It is, therefore, apparent that exchangeable potassium as a single value does not give a sound basis for making fertilizer recommendations.
If a rapid chemical method for measuring the potassium supplying power of soils were devised and employed, the most efficient use of the reserve potash in soils could be effected without sacrificing crop yields. At the same time, it would be possible to make more efficient use 'of potassium fertilizer by avoiding luxury consumption.
The potassium supplying power of 23 In had been determined at this station by 493 d tinuous cropping with Ladino clover as the plant (3, 4). Studies were initiated to find tracting solution which would give potassium power values comparable to those obtained w It was further proposed that once this suita ant was discovered, it would be used to de source and nature of this potassium supply This was the scope of the investigations wh ported here. METHODS
Chemical,-Potassium was quantitatively determ of the Perkin-Elmer flame photometer Model 5 tassium data are expressed as pounds K 3 O pe pounds of oven dry soil unless otherwise stated. E potassium was removed by leaching with 0.2N HN The potassium extracted by successive leaching ous extracting solutions and with boiling N HNO soil-acid ratios and length-of-boiling times was The potassium extracted by boiling N HNOa g correlation with the potassium supplying power by plant removal. This method consists of remo changeable potassium, adding N HNOa to make soil-acid ratio, boiling for a given length of time, leaching intermittently with 0.2N HNO 3 to obtain leachate.
Seasonal effect 'and effect of oven-drying.-Site corn was the previous crop' were selected at 11 d tions. Plots 25 by 25 feet were marked off and s taken September 18 and April 19. The exchan sium was determined on the field-moist samples a drying 24 hours at 70° C. The potassium supp was determined by boiling 20 grams of the resid exchangeable analysis with 200 ml of N HNOs for Effect of previous fertilizer treatments.--Three tility plots were selected which had received-kno treatments for 23 to 30 years. Samples for comp obtained from adjoining plots. Exchangeable po potassium supplying power were determined on th
Fractionation of sample and preparation of soi Sixteen soils were fractionated to gain informati source of the potassium supplying power. The or was removed by repeated treatments with 10 peroxide. The mineral fraction was dispersed with bonate at pH 9.5 and the following separations 105 to 53 microns separated by screens, 53 to 20 gravity, 20 to 5, 5 to 2, and 2 to 1 microns by u ternational No. 2 centrifuge, 1 to 0.2 and less tha by use of a Sharpies super-centrifuge. The exchan sium was removed and the exchange complex w with calcium by shaking with 0.25 N CaCla, cent
